Stability of drug-induced tubulin rings by fluorescence correlation spectroscopy.
Fluorescence correlation spectroscopy (FCS) was applied to investigate the stability of tubulin rings that result from the interaction of alpha beta-tubulin dimers with three vinca domain-binding peptides--cryptophycin 1, hemiasterlin, and dolastatin 10. These peptides inhibit tubulin polymerization into microtubules and, instead, induce the formation of single-walled tubulin rings of 23.8 nm mean diameter for cryptophycin and 44.6 nm mean diameter for hemiasterlin and dolastatin, as revealed by electron microscopy on micromolar drug-tubulin samples. However, the hydrodynamic diameter and the apparent number of fluorescent particles, determined from analysis of FCS measurements obtained from nanomolar drug-tubulin samples, indicate variation in the stability of the rings depending on the drug and the tubulin concentration. Cryptophycin-tubulin rings appear to be the most stable even with tubulin concentration as low as 1 nM, whereas hemiasterlin-tubulin rings are the least, depolymerizing even at relatively high concentrations (100 nM). In contrast, the dolastatin-tubulin rings demonstrate an intermediate level of stability, depolymerizing significantly only at tubulin concentrations below 10 nM. We also compare the stability results with those of cytotoxicity measurements taken on several cell lines and note a rough correlation between the cytotoxicity of the drugs in cell cultures and the stability of the corresponding drug-induced rings.